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(54) [Title of the Invention] Exposure apparatus and exposure 
method 

(57) [Abstract] 



It is an object of the invention to provide exposure in 
which positioning of patterns is not needed and exposure 
facilitating to change a projection mask pattern. 
[Constitution] 

An exposure apparatus is constituted by a polarizing 
filter for controlling polarization of light generated from 
a light source and a polarizing filter for selecting a 
polarization component transmitted therethrough from a 
projecting mask and a projecting mask in which a pattern having 
different rotary polarization characteristics is present. 



A plurality of patterns are present in one sheet of a 
mask, accurate positioning of the patterns can firmly be 
carried out, and also patterns of an projecting mask can easily 



[Object] 



[Effect] 
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be formed. 
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[Claims] 
[Claim 1] 

An exposure apparatus characterized in an exposure 
apparatus comprising a light source and a projecting mask and 
a projecting lens for exposing a pattern on the projecting mask 
onto a wafer, wherein a polarizing filter for controlling a 
polarizing direction of light generated from the light source 
is provided between the light source and the projecting mask 
and a polarizing filter for controlling a polarizing direction 
of transmitted light from the projecting mask is provided 
between the projecting mask and the wafer. 
[Claim 2] 

The exposure apparatus according to Claim 1, 
characterized in that the projecting mask is constituted by 
a rotating polarization material having at least two or more 
of different rotary polarization characteristics. 
[Claim 3] 

The exposure apparatus according to Claim 1, 
characterized in that the projecting mask is constituted by 
a ferroelectric crystal. 
[Claim 4] 

The exposure apparatus according to Claim 1, 
characterized in that the two polarizing filters are provided 
with mechanisms for respectively rotating in a horizontal 
direction relative to the projecting mask. 
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[Claim 5] 

The exposure apparatus according to Claim 1, 
characterized in that a coil for generating a magnetic field 
in a direction orthogonal to a direction of advancing light 
is provided between the two polarizing filters. 

[Claim 6] 

An exposure method characterized in an exposure method 
using a light source and a projecting mask and a projecting 
lens for exposing a pattern on the projecting mask onto a wafer, 
wherein a pattern in the projecting mask is projected onto the 
wafer by controlling a polarizing direction of light generated 
from the light source in a constant direction by a polarizing 
filter provided between the light source and the projecting 
mask and controlling a polarizing direction of transmitted 
light from the projecting mask by a polarizing filter provided 
between the projecting mask and the wafer. 
[Claim 7] 

The exposure method according to Claim 6, characterized 
in that the projecting mask constituted by a rotary 
polarization material having at least two or more of different 
rotary polarization characteristics is used in the 
above-described and a desired rotary polarization region in 
the above-described is selected by rotating the polarizing 
filter or by an intensity of a magnetic field generated from 
a coil provided between the polarizing filters to be exposed 
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onto the wafer. 
[Claim 8] 

The exposure method according to Claim 7, characterized 
in that pattern kinds having the different rotary polarization 
characteristics for the same wafer in the above-described are 
exposed onto the wafer by a plural number of times while 
selecting the pattern kinds by rotating the polarizing filter 
or by the intensity of the magnetic field generated from the 
coil provided between the polarizing filters. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

The present invention relates to an optical exposure 
apparatus and a method thereof. Particularly, the invention 
relates to an optical exposure apparatus used in fabricating 
a semiconductor element or the like and a method thereof. 
[0002] 

[Background Art] 

An exposure apparatus of a background art is constituted 
by a light source and a pro j ecting mask in which a light blocking 
pattern or a semitransparent film pattern is present and an 
optical lens. Further, an exposure method of a background art 
is a method of projecting a light blocking pattern or a 
semitransparent film pattern formed on a projecting mask onto 
a wafer by using the light source and the lens as in a reference 
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(Terasawa et al, Proc. of 1991 Intern. MicroProcess Conference 
pp. 3-9) . 
[0003] 

[Problems that the Invention is to Solve] 

The exposure apparatus in the background art carries out 
exposure by projecting the light blocking pattern of the 
projecting mask onto the wafer. The light blocking pattern 
of the projecting mask is provided by working a metal film of 
chromium or the like or the semitransparent film constituted 
by a thin film of an oxide film or the like formed on 
transmitting glass. According to the exposure apparatus or 
the exposure method of such a mode, all of the light blocking 
pattern included in one sheet of the mask or phase shift pattern 
information is projected onto the wafer by one time exposure. 
Therefore, only one of pattern layer information is included 
in one sheet of the mask. Therefore, the mask needs to be 
prepared for each projecting mask and each pattern layer by 
one-to-one relationship. At this occasion, in fabricating one 
device, when a plurality of masks in correspondence with 
respective pattern layers are used, in order to accurately 
overlap patterns of the respective mask, the masks need to be 
positioned. In exposure of a small pattern of a semiconductor 
integrated circuit element or the like, highly accurate 
positioning is needed. Although in the background art, 
alignment marks are provided on the mask and the wafer for 
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positioning to adjust to position the marks before exposure, 
the adjustment is difficult and the highest accuracy in a 

current state is about O.ljjm. Further, according to the 
background art, the pattern at inside of the once fabricated 
projecting mask cannot be changed, and therefore, there poses 
a problem that the metal film or the like needs to be reworked 
or the like. 
[0004] 

It is an object of the invention to provide an exposure 
apparatus and an exposure method capable of forming a plurality 
of kinds of pattern kinds on the same wafer by one sheet of 
a mask with an excellent positional accuracy. Further, it is 
an object thereof to provide an exposure apparatus and an 
exposure method facilitating to change a shape of a pattern 
prepared at inside of a mask. 
[0005] 

[Means for Solving the Problems] 

The above-described object is resolved by controlling 
polarization of light irradiated from a light source by 
rotating a polarizing filter (polarizer, detector) or by a 
magnetic rotary polarization effect (Faraday effect) , or 
constituting a projecting mask by a rotary polarization 
material. Easiness in changing the pattern is resolved by 
using a ferroelectric material as a mask material. 

[0006] 
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[Operation] 

According to the invention, two of polarizing filters 
are prepared to control to transmit only light having a certain 
specific polarizing direction. Light generated from a light 
source is normally provided with circularly polarized light. 
The light becomes light of linearly polarized light when the 
light passes through a first polarizing filter (polarizer) . 
The light is irradiated to a projecting mask. The projecting 
mask is provided with at least two or more of regions having 
different rotary polarization characteristics. According to 
a material having a rotary polarization characteristic of 
quartz crystal, a ferroelectric body or the like, when light 
of linearly polarized light is transmitted therethrough, the 
light is emitted by rotating polarization thereof at inside 
of the material. An angle of polarization thereof differs by 
a kind of the material and a thickness thereof. Therefore, 
when the linearly polarized light transmits through the 
regions having the different rotary polarization 
characteristics, directions of rotating linearly polarized 
light or angles of rotating linearly polarized light differ 
from each other between the regions. That is, the light 
transmitting through the projecting mask is provided with the 
angles of polarization which differ for the respective pattern 
regions. Next, by a polarizing filter (detectorpolarizer) , 
the rotation is matched to polarized light in the region in 
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correspondence with a desired pattern in the transmitting 
light. The polarizing filter transmits only a specific 
polarization component. Therefore, in order to transmit 
linearly polarized light through the filter, the linearly 
polarized light needs to be polarized light having the rotary 
polarization characteristic the same as that of the filter. 
By rotating the detector, only light of the region the angle 
of polarization of which coincides therewith transmits 
therethrough and light of the other region is absorbed by the 
detector. As a result, light transmits only through the 
pattern of the region having the polarization component 
selected by the detector and light of the other pattern region 
is blocked. Similarly, in selecting the projecting pattern, 
other than rotating the polarizing filter, polarized light 
rotation by a magnetic field (Faraday effect) may be applied. 
In this case, the rotating angle of polarization is 
proportional to the magnetic field, and therefore, the 
intensity of the magnetic field may be adjusted such that light 
of the region in correspondence with the desired pattern is 
transmitted. Further, according to the invention, a light 
blocking type pattern of the background art may naturally be 
used also in the same mask. In this case, the light blocking 
pattern region becomes the light blocking region regardless 
of polarization. 
[0007] 
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When the projecting mask according to the invention 
constituted by patterning a rotary polarization material onto 
a transmitting mask of the background art is used as the 
projecting mask of the invention, or a ferroelectric crystal 
is used as a mask material, a twin structure having a different 
rotary polarization characteristic can easily be formed. A 
ferroelectric body is constituted by a material generally 
having rotary polarization characteristic. Particularly, 
the ferroelectric member having the twin structure at room 
temperature is excellent as the projecting mask constituting 
material since in respective twin regions, angles of rotary 
polarization are in directions opposed to each other. Further, 
formation of the pattern, that is, formation of a twin region 
in a case of using a ferroelectric crystal can be realized by 
directly irradiating an electron beam. According thereto, 
there is utilized a phenomenon in which when an electron beam 
is irradiated to a region constituting one crystal structure 
of a certain twin structure, the region is changing to other 
twin structure. By the method, reworking in changing the 
pattern can easily be carried out without using a complicated 
process of etching or the like. 
[0008] 

[Embodiment] 

The embodiments of an exposure apparatus and an exposure 
method of the invention will be described. 



11 



JPH07-2831 1 9Trans I at i on 



[0009] 

[ embodiment 1 ] 

First, an embodiment of the apparatus will be explained 
in reference to Figs.l, 3. Ultraviolet ray 2 generated by a 
mercury lamp 1 constituting a light source becomes parallel 
light by way of a lens 3 or condensed light to an incident pupil 
of a reduction lens 9. The light is a circularly polarized 
light ray. Next, only light polarized in a predetermined 
direction is transmitted through a filter face by a polarizing 
filter 4. The light is irradiated onto a mask 6. Inside of 
the mask includes a region (A pattern) 14 for rotating an angle 
of polarization by 0 degree for incident light and a region 

(B pattern) 15. for rotating the angle of polarization to the 
left by 5 degrees. Therefore, light transmitted through the 
mask is constituted by two polarizing components of the A 
pattern 14 rotated by 0 degree and the B pattern 15 rotated 
to the left by 5 degrees respectively for the incident light. 
The light rays are irradiated to a polarizing filter 7. First, 
an angle the same as that of the polarizing filter provided 
at an upper portion is set by a polarizing filter rotating 
mechanism 8. Then, transmitted light is constituted only by 
light of the A pattern, and the A pattern 14 reduced by the 
lens 9 is projected onto a wafer 10. Next, the angle of the 
polarizing filter 7 is rotated to the left by 5 degrees by the 
rotating mechanism 8. Then, at this time, only the B pattern 
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15 is transmitted therethrough and the B pattern 15 reduced 
by the lens 9 is projected onto the wafer. Further, the 
patterns may be selected by a polarizing filter rotating 
mechani sm 5 . 
[0010] 

[embodiment 2] 

Here, an example of applying the invention to forming 
a pattern for ion implantation will be described in reference 
to Fig. 4. As the A pattern, the pattern 14 for high 
concentration implantation is prepared, and as the B pattern, 
the pattern 15 for low concentration implantation of Fig. 3 
are prepared on one sheet of a mask 13. First, a silicon 
substrate is coated with a positive type polymer resist 17 by 

lum. The substrate is set with an angle the same as that of 
the polarizing filter provided at the upper portion by the 
polarizing filter rotating mechanism 8. Then, only light of 
the A pattern 14 is constituted as transmitted light, and the 
A pattern 14 reduced by the lens 9 is projected onto the wafer 
such as transmitted light 16 of Fig. 4 (a) . Next, the angle 
of the polarizing filter 7 is rotated to the left by 5 degrees 
by the rotating mechanism 8. Then, at this time, only the B 
pattern 15 is transmitted and the B pattern 15 reduced by the 
lens 9 is projected such as transmitted light 16 of Fig. 4 (b) . 
At this occasion, a second exposure time period is reduced only 
to a predetermined amount of a first exposure time period by 
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adjusting the two exposure time periods. In a case that the 
substrate is developed, when a resist film thickness of a region 
in correspondence with the A pattern becomes 0, a resist film 
thickness of a region of the B pattern becomes, for example, 
O.Snm. Next, ions are implanted as shown by Fig. 4 (c) . An 
acceleration voltage is 50kV, Then, at the region of the 

resist film thickness of l^m, boron ions 19 are hampered by 
the resist film 17, and therefore, the ions cannot reach a wafer 

18 . At the B pattern region, the resist film thickness is 0 , 5|xm, 
and therefore, the boron ions 19 passing through the resist 
are implanted to the wafer. A depth of implantation of the 
region 21 is 50ma and a concentration of implantation is SxlO'^^ 
pieces/m^. In contrast thereto, at the A pattern region, the 
resist film thickness is 0, and therefore, a depth of 
implantation of the region 20 is 150nm and a concentration of 
implantation is 5x10^* pieces/m^. Positioning of A pattern 20 
and B pattern 21 of Fig. 4 (d) is characterized in that an error 
is not brought about in positioning a center position since 
the same mask is unmovedly used by the exposure method. The 
step is characterized in that the concentration of 
implantation can be controlled to a desired value by 
arbitrarily controlling the resist film thickness since the 
exposure time period of the B pattern 16 can be adjusted 
independently from exposure of the A pattern. 
[0011] 
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[ embodiment 3 ] 

Here, an embodiment of a method of forming a small gate 
electrode by using a similar exposure method will be described 
in reference to Figs. 2,5. As the A pattern, the pattern 14 
for an upper face of the gate of Fig. 3 is prepared on one sheet 
of the mask 13 and as the B pattern, the pattern 15 for a bottom 
face of the gate is prepared thereon. Quartz is made to 
constitute a mask material. First, a silicon substrate is 
coated with the positive type polymer resist 17 by lyua. For 
the substrate, a rotary polarization angle is made to be 0 by 
making a current of a magnetic coil 23 of Fig. 2 to be 0. Then, 
as transmitted light, only light of the Apattern is constituted, 
and the A pattern 14 reduced by the lens 9 is projected onto 
the wafer such as the transmitted light 16 (Fig. 5 (a) ) . Next, 
polarized light is rotated to the left by 5 degrees by 
generating a magnetic field 24 orthogonal to an optical path 
by making a current flow to the magnetic coil 23. In order 
to rotate polarized light in quartz by 5 degrees, a magnetic 
field of 3kOe is applied. Then, at this time, only the B pattern 
15 is transmitted and the B pattern 15 reduced by the lens 9 
is projected onto the wafer such as the transmitted light 16 

(Fig. 5 (b) ) . At this occasion, a second exposure time period 
is prolonged more than a first exposure time period by a 
predetermined time period by adjusting the two exposure time 
periods. When the substrate is developed, in a case in which 
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a resist film thickness of a region in correspondence with the 
B pattern becomes 0, a resist film thickness of a region of 
the A pattern becomes, for example, 0.5nm (Fig. 5 (c) ) . A 
dimension of a resist width of the resolved B pattern is 0. Ijim. 
Next, tungsten is deposited on the wafer by a vapor deposition 
method. When processed such that a maximum film thickness of 

tungsten becomes 0.8^, tungsten of a film thickness O.Sjjm is 
deposited on the B pattern brought into contact with a wafer 

face, and a film thickness at the A pattern region becomes 0.3|im 
(Fig. 5 (d) ) . In a background art, machining is carried out 
by using 2 sheets of masks for twice exposure, and therefore, 
positioning accuracy of the A, B patterns is 0. Ijim at maximum 
and depending on cases, there is brought about a failure that 
positions of the A, B patterns do not overlap. In contrast 
thereto, also in the example, there is not a movement in 
switching masks, and therefore, a positioning error is always 
0. By the process, an excellent gate having a small gate length 
and a small contact resistance with an upper face electrode 
can be machined. 
[0012] 

[embodiment 4] 

Here, a structure of a projecting mask used in the 
invention and its fabricating method will be described. 
[0013] 

As a rotary polarization material for a projecting mask 



16 



JPH07-2831 1 9Trans I at i on 



of the invention, there is quartz crystal, a ferroelectric body, 
a rotary polarization solution, a liquid crystal or the like. 
Here, among these, quartz and a ferroelectric material which 
are the most practical will be explained. A rotary 
polarization angle when transmitted through a mask material 
depends on a characteristic and a thickness of a material. 
First, quartz crystal is made to constitute a mask material . 
When transmitted through quartz of 1mm for a wavelength 54 6nm., 
a rotary polarization angle is rotated by 25.54 degrees . Hence, 
first, a quartz crystal plate having a thickness of 5mm is 
prepared. Next, the A pattern is etched by using dry etching 
by CF4 gas such that rotary polarization angle becomes 0 degree . 
Next, by similarly etching B pattern such that the rotary 
polarization angle becomes 5 degrees to thereby provide the 
projecting mask 13 of Fig. 3. In this way, when the thickness 
of the mask member is changed, 2 kinds or more of patterns can 
be included therein. 
[0014] 

Next, a ferroelectric mask will be explained in reference 
to Fig. 6. Here, as mask members 33, 34, a single crystal of 
LiNb04 is used. LiNb04 single crystal is a ferroelectric body 
having a structure phase transition temperature at 1210°C. At 
room temperature, the single crystal is provided with a twin 
structure of a trigonal system, and rotary polarization angles 
relative to each other are in directions of right optical 
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rotation and left optical rotation inverse to each other, and 
therefore, patterns can be selected easily by a filter. 
Therefore, the pattern can be formed without depending on a 
mask thickness. In forming a pattern, first, LiNb04 single 
crystal 33 is mounted on a transmitting mask substrate 32 . A 
temperature of a total of the crystal is elevated to 1210°C 
to constitute the total of the crystal by a titanium iron ore 
structure. The step corresponds to erasing the mask. 
Thereafter, when the temperature is lowered to room 
temperature, the total becomes one structure of twin. Hence, 
when a bottom face of the wafer is grounded and an electron 
beam is irradiated, the region is subjected to transition to 
another twin structure. By the process, the projecting mask 
patterns 33, 34 can be fabricated. Further, as a method of 
erasing the mask pattern, other than the above-described 
temperature elevating method, by applying an electric field 
in a constant direction of the mask plate, all can be 
constituted by the same structure by utilizing a property of 
the ferroelectric body. 
[0015] 

Otherwise, as the mask member , a single crystal of LaNb04 
may be used. LaNb04 single crystal is a ferroelectric body 
having a structure phase transition temperature at SOCC and 
also a strongly elastic body. The crystal is constituted by 
a twin structure of a monolithic system at room temperature 
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and rotary polarization angles of respectives differ from each 
other by 10 degrees. Therefore, the pattern can be formed 
without depending on the mask thickness similar to the 
above-described. In forming the pattern, first, a temperature 

of a total of a crystal is elevated to 500°C, and the total 
of the crystal is constituted by a tetragonal system. The step 
corresponds to erasing the mask. Thereafter, when the 
temperature is lowered to room temperature, the total becomes 
one structure of twin. Hence, when a force is locally applied, 
or an electron beam is irradiated, the region is subjected to 
transition to another twin structure. At this occasion, a 
transition region between the two twin structures is provided 
with a width of about 1.5nm, and therefore, a pattern having 
a line width the same as that of an electron beam diameter ( lOnm) 
is produced. Therefore, a mask capable of sufficiently 
corresponding nanometer machining can be realized. In 
carrying out exposure by using the mask, the pattern is selected 
by rotating the polarizing filter 7 of Fig. 1 by 10 degrees 
or rotating rotary polarization by 10 degrees by the magnetic 
field generating coil 23 of Fig. 2. Further, as a method of 
erasing the mask, other than the above-described temperature 
elevating method, by applying a force in a direction of one 
side of the mask plate, all thereof can be constituted by the 
same structure by utilizing a property of a strongly elastic 
body. In LaNb04 single crystal, by applying a force of 5kg/cm^, 
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the mask pattern can be erased. 
[0016] 

[embodiment 5] 

Here, an example of integrating the invention to a 
compound process apparatus will be explained in reference to 
Fig. 7. As an apparatus, the exposure apparatus of the 
invention is arranged at inside or right above a processing 
chamber 26. The processing chamber 26 is constituted by a 
heater 29 for high temperature process and a gas introducing 
portion 31, an ion irradiating portion 25, a vacuuming portion 
30 and a high frequency generating apparatus. Exposure is 
carried out by using an ArF excimer laser 35 as a light source. 
First, the wafer 10 or a chip is mounted to the processing 
chamber, oxygen, steam gas are introduced by the gas 
introducing portion 31, thereafter, the temperature of the 
processing chamber is elevated by using the heater 29 for the 
high temperature process, and a thermally oxidized film is 

formed on the surface of the wafer by l(im. Next, the polarizing 
filter 4 or 7 is rotated by 5 degrees, and a pattern for forming 
an activation layer in the projection exposure mask is selected. 
Further, CCI2F2 gas is introduced into the processing chamber 
from the gas introducing portion 31. Then, the excimer laser 
2 is irradiated only to the pattern portion for forming the 
activation layer, and the oxide film is etched. The etching 
is carried out until completely eliminating the oxide film. 
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Next, the processing chamber is vacuumed from the vacuum 
exhaust portion 30 and boron ions are irradiated to an entire 
face of the wafer from the ion irradiating portion 25. Then, 
at a region having the oxide film, the boron ions are hampered 
in the oxide film, and therefore, only the pattern forming 
portion is implanted with the ions. Next, CF4 gas is introduced 
into the processing chamber from the gas introducing portion 
31, a high frequency 27 is generated between an upper electrode 
28 and the wafer 10, and a total of the oxide film is removed. 
Thereafter, the polarizing filter is rotated by 10 degrees, 
and the electrode forming pattern in the projection exposure 
mask 6 is selected. Further, SiH4 gas, NF3 gas, oxygen gas and 
the like are introduced to the processing chamber from the gas 
introducing portion 31. Then, the excimer laser 2 is 
irradiated only to the pattern portion for forming the 
electrode, and polycrystalpolycrystalline silicon is 
deposited. In this way, a semiconductor device is fabricated 
in the same processing chamber. Also in this case, machining 
having a pattern positioning error in twice exposure to be 0 
and without using the resist can be carried out. 
[0017] 

[Advantage of the Invention] 

According to the invention, a plurality of patterns are 
included in one sheet of a projecting mask, and therefore, 
exposure without using interlayer positioning can be carried 
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out. Further, the method is applicable to direct etching or 
deposition without using a resist of an excimer laser or the 
like, and therefore, the method can be applied to a compound 
process apparatus . Otherwise, the projecting mask used in the 
invention is easy to fabricate, erase and reproduce a pattern, 
and therefore, an inexpensive and efficient process can be 
carried out. Although in the embodiment, a solid crystal 
material is used as a rotary polarization substance, a similar 
effect is achieved even when a rotary polarization liquid is 
placed on the mask substrate or in the mask substrate. Further, 
according to the method of the invention, by setting a number 
of rotary polarization angles, a set number of pattern kinds 
can be included at inside of the projecting mask, and at a region 
common to the patterns, a light blocking pattern of the 
background art can also be used. 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a view showing a constitution of an exposure 
apparatus according to an embodiment of the invention (part 

1) . 

[Fig. 2] 

Fig. 2 is a view showing a constitution of an exposure 
apparatus according to an embodiment of the invention (part 

2) . 

[Fig. 3] 
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Fig. 3 is a view showing a constitution of a projecting 
mask according to an embodiment of the invention 
[Fig. 4] 

Fig. 4 illustrates views showing an ion implantation 
process according to an embodiment of the invention. 
[Fig. 5] 

Fig. 5 illustrates views showing an electrode forming 
process according to an embodiment of the invention. 
[Fig. 6] 

Fig. 6 is a view showing a ferroelectric projecting mask 
according to an embodiment of the invention. 
[Fig. 7] 

Fig. 7 is a view showing a compound process apparatus 
according to an embodiment of the invention. 
[Description of Reference Numerals and Signs] 
1.. light source, 2.. light, 3.. lens, 4 . .polarizing filter, 
5.. rotary base, 6. .projecting mask, 7 . .polarizing filter, 
8 .. rotary base, 9 .. reduction lens, 10.. wafer, 11.. mask 
pattern, 12 . .projecting pattern, 13. .mask substrate, 
14.. pattern A, 15.. pattern B, 16 .. transmitted light, 
17.. resist, 18.. wafer, 19. .boron ion, 20, 2 1 .. ion implanting 
regions, 22.. tungsten electrode, 23.. magnetic field 
generating coil, 24.. magnetic field, 25.. ion generating 
source, 26. .processing chamber", 27. .high frequency generating 
power source, 28.. upper electrode, 29.. heater, 30. .exhaust 
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portion, 31,. gas introducing portion, 32.. mask substrate, 
33 .. ferroelectric pattern A, 34 .. ferroelectric pattern B, 
35..excimer laser 
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[Drawings] 
[Fig. 3] 

14.. A pattern, 15.. B pattern 
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